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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Reference Is made to the following document: 

D1 : US-A-3 683 892 (HARRIS ROY M) 1 5 August 1 972 (1 972-08-1 5) 



The document D1 is regarded as being the closest prior art to the subject-matter of claim , and 

shows (the references in parentheses applying to this document): 

a device for taking a sample of biological tissue transcutaneousiy, comprising: 
needle means (1 ) comprising a tubular body, having an end associable with a grip and being 
provided with an edge (2) free at the opposite end, lamina means (3) protmding towards said 
proximal end and moveable between a neutral position in which said lamina means lies near 
said tubular body and an operating position in which said lamina means is distanced from said 
tubular body (cf . f ig.1 ) 

The subject-matter of claim 1 differs from this known device In that the lamina means is formed from 
a portion of said tubular body; 

The problem to be solved by the present invention may be regarded as minimizing trauma to a 
patient by a reduced needle diameter; 

The solution to this problem proposed in claim 1 of the present application is considered as 
Involving an inventive step (Article 33(3) PCT) for the following reasons: 
in D1 the needle needs to have sufficient thickness to Incorporate shaft 6. This requires a thick 
needle wall which increases the aperture necessary to extract a tissue sample from the body. By 
forming the lamina from the needle wall the hinge and consequently the needle wall can be made 
very thin which reduces patient trauma. 

Neither in D1 nor in any other document cited a hint can be found to the above solution of the 
problem. Therefore the subject matter of claim 1 is considered inventive. 

Claims 2-9 are dependent on claim 1 and as such also meet the requirements of the PCT with 
respect to novelty and Inventive step. 
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IHm- a i.£iral5M>aapQqte^^^ the inventipn, a device is provided for 
taking a. sartgple of biological tissue trans cutaneous ly, 
comprising: needle means having a tubular-shaped bodyr having 
an end associable with a grip and being provided with an edge 
5 free at the opposite end, lamina means movable between a 
neutral position wherein it lies near said tubular-shaped body 
and an operating position wherein it is distanced from the 
latter/ characterized in that said lamina means protrudes 
towards said end* 

10 Owing to thic ' Ogpoct — -the invention , it is possible to 

create a biopsy device in rather a simple manner because the 
lamina means can be an integral part of the needle means. 
Furthermore, to actuate the lamina means it is sufficient to 
extract the device from the body of the patient subjected to 

15 biopsy. In fact/ since the lamina means points towards the 
grip Of the devicer it tends during extraction of the latter 
to engage automatically in the sample, cutting a root portion 
thereof. 

In - a - & ooo a ad "'' «aepB > Q ' t of thO '- Anvontdi - oai < a» .. ttiUiw i i>G ^ — 3«g .<>ip p oi yA i A e d ■ X gg-^ 
20 taking a sanqple from a biological tissue transcutanjgt^artfSly/ 
comprising: needle mean© having a tubular^;;^bef^ed body, 
provided with an end associable with a grl,p.''''*Snd with an edge 
free at the opposite end/ characte^i^eain that said needle 
means ccmprises window means sjaacgled in such a way that said 
25 sample can bje extracted,.,.tF^said device through said window 
means. .^^^^^""^ 

owing to thi^-^iSspect of the invention, to extract the sample 
from tii»'*'''^^ice it is sufficient to remove the sample through 

30 The invention miay be better understood and implemented with 
reference to the enclosed drawings, which illustrate an 
embodiment by way of non-limiting example in which: . 
Figure 1 is an enlarged and fragmentary perspective view of 
the components of a device according to the invention; 
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Figure 2 is an enlarged fragmentary and partially sectioned 
perspective view, showing the device in Figure 1 assembled; 
Figure 3 is an enlarged and fragmentary perspective view of 
one of the conqoonents of the device in Figure 1; 
5 Figure 4 is an enlarged and fragmentary longitudinal section 
of the device in Figure 1/ shown in an initial operating 
phase; 

Figure 5 is an enlarged and fragmentary longitudinal section 
of the device in Figure 4, shown in a further operating phase; 
10 Figure 6 is an enlarged and fragmentary longitudinal section 
of the device in Figure 5, shown in a yet further operating 
phase; 

Figure 1 is an enlarged and fragmentary schematic longitudinal 
section, of a further embodiment of the device according .to 
15 the invention shown in an operating phase; 

Figure 8 is an enlarged and fragmentary schematic longitudinal 
section of the device in Figure 1, shown in a further 
operating phase; 

Figure 9 is an enlarged and fragmentary schematic longitudinal 
20 section of a further embodiment of the device according to the 
invention, shown in an operating phases- 
Figure 10 is an enlarged and fragmentary schematic 
longitudinal section, of the device in Figure 9/ shown in a 
further operating phase; 
25 Figure 11 is an enlarged and fragmentary schematic 
longitudinal section of another yet further embodiment of the' 
device according to the invention, 

With reference to figures 1 to 3, a device 1 for conducting 
bone-marrow biopsies comprises a hollow needle 2 W39Wa»-«-ai--. <^ 
30 4;:3aA»d«i©ai-^^ proximal end provided with 

a known operating grip, which is therefore neither shown or 
disclosed in detail/ and a tapered distal end S that is 
provided with a cuttdLng edge 6. 



\>oety 

A tubular ^ieipSSf 3, inside which a stem 4 is slidingly 
insertabl© is slidingly insertg^le inside the hollow needle 2 
and is arranged to arrest inside itself a sample 25 taken from 
the patient according to a manner that ^ will be disclosed in 
greater detail below. The tubular 'fijafeififfft 3 comprises a 
cylindrical wall 8 delimiting a tubular cavity 10 interposed 
between a further proximal end that is not shown, provided 
with an operating grip of the known type, which is not shown, 
and further distal end 7 provided With a circular edge 12. The 
cylindrical wall 8, near the further distal end 7, is provided 
with a release window 13, arranged to allow the extraction of 
the sample 25 at the end of the biopsy. The release window 13 
is delimited by a pair of straight borders 14, an arched 
proximal border 15 and an arched distal border 16, The 
straight borders 14 are parallel ^ to one another and to a 
longitudinal axis of the tubular ef^^t 3 and are connected 
with the arched proximal border 15 and with the arched distal 
border 16. The arched proximal border IS^fs tilted towards the 
further proximal end of the tubular e^^wsfit 3, such as to 
delimit with the straight borders 14 a pair of equal obtuse 
angles, which are not shown. The arched distal border 16 is 
tilted in the direction of the further distal end 7, such as 
to form with the straight borders 14 a pair of equal obtuse 
angles that are not shown, the obtuse angles having the same 
degree as the degree of the obtuse angles formed by the arched 
proximal border 15 with the .straight borders 14. A further 
embodiment of the tubular %j|»«tft 3 is also provided that Is 
not shown that is made without the release window 13. In the 
cylindrical wall 8, between the release window 13 and the 
further distal end 7, three V-shaped notches 9 are obtained 
with the apex pointing towards the further proximal end of the 
tubular iJ&tt 3. The notches 9 ace arranged in such a way 
that the apices of the V are angularly spaced between 
themselves by about 120' . At each notch 9 a triangular lamina. 
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or appendage/ 11 is defined by a portion of cylindrical wall 8 
that: is tiear the notches and points to the further proximal 
end of the tubular ^^tSnt 3. Each lamina 11 has a free 
cutting border 23 and a constrained border 24, indicated by a 

5 broken line# which is straight and integral with the remaining 
cylindrical wall 8* Each lamina 11 is furthernioi-e slightly 
bent towards a longitudinal axis of the tubular ^leitc^t 3, in 
such a way as to protrude / if there is no opposing movement/ 
inside the tubular cavity 10, as indicated by the broken lines 

10 in Figure 3. 

The prior-art stem 4 comprises a cylindrical rod 17 made with 
a transverse section such as to enable it to slide inside the 
tubular cavity 10. The rod is interposed between a yet further 
proximal end that is not shown provided with an operating grip 
that is not shown and a yet further distal end 18 comprising a 
penetration point 19. The l|^^th of the stem 4 is greater than 
the length of the tubular ajjaam^t 3 and of the hollow needle 
2/ so that the penetration point 19 protrudes outside the 
distal end 5 when the device 1 is assembled. 

Figure 11 shows a yet further ^embodiment of the device 1 that 
does not comprise the tubular ^l/aw^t 3r since the laminae 11 
are obtained directly in the wall of the hollow needle 2. 
With reference to Figures A, 5 and 6, when the device 1 is 
, assembled for use, inside the hollow needle 2 the tubular 
^^Mitti^t 3 is positioned and inside the latter the stem 4 is 
located^ with the penetration point 19 protruding from the 
distal end S. During this phase, the rod 17 compresses the 
laminae 11, preventing the latter from protruding inside the 
tubular cavity ID. To perform a bone-marrow biopsy on a 
patient, an operator, aftsr positioning the device 1 assembled 
near the anatomical region housing a preselected bone 
formation, for example the iliac crest, makes the hollow 
needle 2 penetrate the underlying tissues in a penetration 
direction Fl. As shown in Figure 4, where for the sake of 
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simplicity the layers of skin and muscular tissue have been 
omitted, when the hollow needle 2 gets near a bone 20r the 
penetration point 19 is used by the operator to perforate a 
surface layer of particularly resistant compact bone tissue 

5 21. The stem 4 is then .removed and the hollow needle 2 
containing the tubular sJ^rSTit 3 is pushed deeper into the 
bone 20 so as to reach an underlying spongy bone tissue 22* 
The latter tends to penetrate inside the tubular cavity 10 as 
the hollow needle 2 continues to progress into thd bone 20, 

to thereby causing the formation of the approximately cylindrical 
saxople 25, which remains connected to the surroiindlng spongy 
bone tissue 22 only near its distal end or root 26 • 
During penetration of the device 1 into the spongy bone tissue 
22/ the laminae 11 ^ which are no longer compressed by the rod 

15 17, protrude slightly inside the tubular cavity 10 and are 
turned in a direction F2 opposite the penetration direction 
PI, m this way, the laminae 11 cannot be hindered and/or 
damaged by particularly hard tissues constituting the sample 
25 inasmuch as the bard tissues will cause retraction of the 

20 laminae H into the thickness of the cylindrical wall 8, 
Furthermore, for the same reason, it is not even possible for 
the laminae 11 to damage the tissue forming the sample 25* 
When the desired sample depth has been reached/ the operator 
can proceed to extract the device 1 by acting in direction F2 

25 opposite the penetration direction Fl. To remove the sample 25 
from the surrounding tissue 22, it is not necessary to perform 
any dislocating movement, in fact, by siznplv extracting the 
hollow needle 2 and the coaxial tubular ^J.^rt§nt 3 in the 
direction F2r the laminae 11, thanks to their initial tilt, 

30 progressively engage with the sample 25* The latter presses on 
the laminae 11 ^ which bend and approach one another near the 
longitudinal axis of the tubular ^^^tih 3, tending to close 
the tubular cavity 10. It is therefore sufficient for the 
operator to rotate only slightly the device 1 around the 
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longitudinal axis of the latter for the free cutting borders 
23 of the lami»ae 11 to separate the root 26 of the sample 25 
from the surrounding spongy bone tissue 22. The laminae 11^ in 
their folded position, hold the sample 25 in the tubular 
5 cavity 10 • 

Once the sample 25 has been held in the tubular cavity 10^ the 
operator can first remove the ^device 1 from the body of the 
patient and then the tubular e3p^fltgS*t 3 from the proximal end 
of the hollow needle 2 in such a way as to recover the sample 
iO 25 via the release window 13 • In this way, the sample is 
extracted from the device 1 without recourse to further 
instrumental procedures, i.e. the |^og,erator is not obliged, to 
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30 



slide a probe inside the tubular eJ^edfeSt 3 until the ejection 
of the sample 25 is obtained. 

Further embodiments of the device 1 are furthermore provided 
that enable the latter to be used effectively to perform a 
transcutaneous biopsy of soft tissues. The latter are in fact 
not sufficiently consistent to induce flexure of the laminae 
XI during extraction of the device 1 from the body of the 
patient/ as previously disclosed with reference to the biopsy 
of hard tissue. As a result, the free cutting borders 23 of 
the laminae 11 are unable to cut the root 26 of the ^sample 25, 
which cannot therefore be removed. [v^ft^ir 

With reference to Figures 7 and 8^ a^-fea*^^ tubular element- 
27 r fashioned in the shape of a hollow cylinder that is 
slidingly insertable inside the tubular ^^.fiS^etlC 3, is 
positioned in the latter in such a way that one of its distal 
closing ends 28|^i§ at a certain distance from the laminae 11. 
The tubular elg^e^ftT 3, which in this embodiment is provided 
with a distal end, which is not shown and has for exan^le the 
shape of an oblique cut/ can in turn be inserted into the 
hollow needle 2 (not shown for the sake of simplicity in 
Figures 7 to 10) . The device 1 is made to penetrate into the 
body of a patient by an operator until it reaches a desired 
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Operator^ Slides the £iai?tho . 3S .P \)OvtClr 
the tubular elsift^^ 3 in direction 



depth, in such a way as to cause the formation of a sample of 
soft tissue, not shown, which remains contained inside the 
apparatus 1- At this point, the 
tubular element 27 inside 

Fl indicated by the arrow so that the closing end 28 engages 
with the laminae 11 bending them towards a longitudinal axis 
of the device !• The laminae 11, by flexing, resect the root 
of the sarople, which is not shown, isolating the latter from 
the surrounding tissue, which is not shown. The sample thus 
remains enclosed inside the device 1, and can thus be easily 
extracted together with the latter from the body of the 
patient • 

In another enjbodiment shown in B'igures 9 and 10, as an 
alternative to the i^e^SS^i" tubular 27, anye<fe- ^arttrarr oia-^ 

tubular body 29 is provided that is shaped in such a way as to 

the hollow needle 2 and the 
tubular body 29 distally 
comprises three protuberances 30 reciprocally angularly spaced 
by approximately 120*" and having their cotjve^ity turned 
towards the cylindrical wall 8 of the tubular e^j^aJfTt 3. Owing 
tp a longitudinal Incision 31 obtained in the wall of the yet 
further tubular body 29, the latter can be forced against the 
cylindrical ^^-^^^ ^^^^^^^ ^^Yr by positioning the ye^ ou^e^ 
fupth ^ a? tubular c l omoctt at a certain distance from the 

notches 9, each protuberance 30 is applied outside the 
cylindrical wall 8. In use, after a sample of tissue, which is 
not shown, has been enclosed inside the device 1, the operator 
slides the ye-fe — furl=h.ar tubular body 29 in the direction Fl 
indicated by the arrow. In this way the protuberances 30 
engage with the laminae 11, flexing them and the free cutting 
borders 23 of the latter resect the root that is not shown of 
the tissue sample- The latter, separated by the surrounding 
tissue, remains enclosed within the device 1 and can be 
removed together with the latter from the body of the patient • 



be eliding^y in-terposable between 
tubular *^^,^rt^fft 3, The yet^^ur^fe 
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CLAIMS 

1- Device (1) for taking a sample (25) of biological tissue (22) 
transcutaneously, comprising: needle means (2) comprising a 
tubular body <3), having a proximal end associable with a 
grip and being provided with an edge (6) free at the opposite 
end (5), lamina means (11) protruding towards said proximal 
end and movable between a neutral position in which said 
lamina means (11) lies near said tabular body (3) and an 
operating position in which said lamina means (11) is 
distanced from said tubular body (3), characterized in that 
said lamina means (11) is formed from a portion (8) of said 
tubular body (3) . 

2. Device according to claim 1, wherein said needle means (2) 
furthermore comprises window means (13) |. shaped to enable 
said sample (25) to bo extracted by said device (1) • 

3* Device according to claim 1^ or 2, wherein said needle means 
(2) comprises an outer tubular body (2a; 29) extending 
externally of said tubular body (3) • 

4. Device according to claim 3, wherein said outer tubular body 
(29) comprises protuberances (30) so shaped as to move said 
lamina means (11) from said neutral position to said 
operating position. 

5. Device according to claims 1, or 2, and further conqprising an 
inner tubular body (27) slidably insertable inside said 
tubular body (3) . 

6. Device according to any preceding claim, wherein said lamina 
means (11) is triangle-shaped, 

7. Device according to any preceding claim, wherein said lamina 
means (11) are angularly spaced between one another by about 
120**, 

8. Device according to any preceding claim, wherein said lamina 
means (11) is defined by notches (9) that are obtained in 
said tubular body (3) . 

9* Device according to any preceding claim, wherein said window 
means (13) has a perimeter defined by a pair of straight 
margins (14) that are connected at a pair of ends by an 
arched proximal border (15) and at a pair of opposite ends by 
an arched distal border (16) . 
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